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.Claims 

\h f oly v i Kv ' i k 'Com dvtn ula dx U 1 o^e 

moans: 

.a i u v a a c i iu^i si (.t,i namol txndu i >el 

! t. n t 1 > u >; i •> ^ u 'K i ti «. i, i <- v> m 

sid n v p mp u,0) «. <i to 1 i !v 'i v r\ a > 

whether said p ! image was captured when the vehicle- itself was balanced, 



< > - vi ^oripuuu;' moans thai }>oiiCi 11 n t 

judged In \, s< na ik mo.:::- 'k . s a ok ;„d i ( v •m t A \- Hi -ho ^ ikU 

I ! N , k i i i i 1 i 1 ( i. ! I ,>. 1 u i 
the a I ip image captured when the vehicle itself was nui 

^ I i i t Ji^ax 1 ■ lua <. t t t. il \ f t ot 

; it U i ai ^ t k ) ! ! n I i; 1 (. ( i t 1 1 ol> < i 

> ^ > m n i »»e'\ i} v ! sill v s e k km i 

^ t l lldj I I ! ! 1)1 i <. p I f II' i I 

m t. iuJ t I mil ». "> v. 1 h <, J o i if ) i i i i 

when ihe vehicle itself was balanced. 

i ! k i h\(\ < k\ i :' ei v vstu < i i ' i ik . i 'k htli v i i s u > 

tt 'm hi w l<k i. nt iik' p i i o u ' in kill k I d ) | 

image captured wish said image pickup means and computes the velocity of ihe object present in 

nil pnhv i(i i) i ' i itK xiik.ii'li inn >hk u i t v < ) a u n k ko to as 
"image velocity"'); 

said image judgment means judges that, said picked-up image, which has zero image 
acee! i > t , t d bs d t ( L <ikj i agist! \ ik n\ nd kl h hu-. p« on t . i 

negative image velocity as computed by said velocity computing means is an image captured 
when the vehicle itself was balanced. 

4. The object-detecting device described in art? of Claims 1-3 characterized by the fact 

that 

it also has an object information computing means that performs die following operation: 
ii ] 1 1 1 i hd in judgment n is that d ph sed-i i i i k is captured 1 i 
the vehicle itself was not balanced, the size of the object present m sa id picked-up image is 
< uipiik > < a o i p v< , , j m ^apm.oi when .( vehicle i ' ^ b ,k u v d and 
I I on ih m i n i i I i j i t c\Uj i t objc t \ it 

tr > nd j i, t.ii i , i i ( i i v ! 

Ik >bi i ■ - i i > k : ml tacnh.a 

a d |u if m'm an i i i i k j <k ' t k v \ 

t > an nia ill t. 1 1 i \1 e i i >e ^ It v < > c 5 

w stkki dak i r iv. ' v Mil v hi >■ ill - e n to ,io i vi it m i 
am; d i o i u < i. i k n v. p<j lion) u,uu ii k tie Ik 

M t M f< 0 U 1 It il 1 1 ii v k i s I v m. l p ! 1 v x s iuitul s 

i O 1 v K g 1! 1 <. 1 I v ujn O) 1 



h x i JO t H i i ! i 0 )K 1! i\\ ill | i Co 

liU iM't ! ,0 N 0t> kholto \ 1 1 v. I is . ^ Ml , i i< lUf a 

udet sent ss mads. In. ! p i} N i ui 1 <. i 1 i 
balanced:. 

wh< j iti judged hat sai picke i ; inn vas captured vheu the \ hick I elf was not 

balances, ho pov < lie object present iid i a co.ed on tk 

i v l.iu I] < ) < ! ^ s i i 

(Document uu * h i n > fun 

i idt da ) ! -.on i i < ; u nil i ' i i k I 

Technical field 
[000! ] 

i H \ U >U,l i Hi 1 I s It i ) I , t lb II (.{nil 

nethi 1 del c! i lh< presence of an obj<. >re front of the vehieh tself 

Bab <>.n> n .t v ^ 
[0003] 

Patent Relererrce 1 disclosed a typo of position-detecting device clmnrotcrized by the 
following facts: plural objects are extracted from the images captured by an onboard camera; 
based on the variation over time of the position in y-direct.ion (height) of said plural objects, 
correction of the y-coordinal.es of the objects is performed taking into consideration the pitching 
and other behavior of tha vehick \s esult it is possible t deb oh pc itionofeacl object 

bs "• ll dm iH in lue vim o! i i i\ il t J miii m M 

[0003] 

[Patent Reference 1 1 Japanese Kokai Patent Application No. 200 1-84497 

* a o v t v i n 

bod sous in b> v>i\ s o h L > ' nsi 

[0004] 

i na of !» p nio in ,\ Km ii ijx i ^ on id po i toe 

of the < a< >nk ii i t i l > so nvis am k II si 

undesirabP. 
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\lC In 1 1 

[0005] 

{ m ihou n i v i v dK ell. Is ta m* !k.!u m> heel f the 

ub t Hi 1 < p ' l! M i t> ' v 0< ti k ' <1 IO >- ll 

{) i Ul 1 1 t S S i (. I ti i 1 11 1 1 I 1 •> \ I ih s If ' 

IS I J U> l! I J M «. ig 1 IsC 1 %K s si I ( \ i > 1 

tcsc i up t i< i r i n ■> ' - ts v i ' k n i tot of S $ 

ib,< . i j m i> o nj Hi i v. i i > 1 i ih ^ | utt Shd.ii >k 

t i uK K i <■ i< v d 



Effects of file in vention 
[0006] 

According to the present invention, a judgment is made as to whether the picked-op 

1 ! IpUfud i Ik' ulldi I ^ «t- N t >0 '1^1 ) H I [ikh i M ! ><. 

was captured when the vehicle i . 1 > is not balanced, the jm m i r object present in said 
picks'! apt np eon n«s > ed on tl i net i ion uhota ih nhjt 1 mnpuicd horn the 
picked-up iniags captured when the vehioh itscll was baia uh n wi Etching 

often take > te to pa ngers o rrgo, it is detervamed that « u up image was 
captured when die vehicle Used' way not balanced, and it. is possible to compute the position of 
the object in the image correctly. 



Optimum embodiment of die invention 
[0007] 

\ spun 1 m 1< t i h t a >, i I o i hi i i pit P d no nn h unh. < tn c 

1m 1 1 t< i" d< i t ti ih n seat nl iroent. $ sid object-del 100)1 
mounted on ho u i the vehicle, and it includes camera •;' I), image i j i 10 (2), oncroeonnniier 

and display emt ta ) Mid i enn < ! >■> at > i as d ^ ,be i nl. .chide nd it nkspienut 

t < t it itnt u \ s t t c Pitts' , xMlhwim i 

ill) n st! ) 1} tl ' > id ' . I i! ! ti MOui !' !1U'\ : 

nuts 11 t , 1 t i i t I n an I 
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[0008] 

Aj e i v. ^ i , i a <. s iiii i uU\ili 

oitu (1 1 onh one uv> htea, sack a i, k aoh ; . id ik ul f \. cot 

the obiecUrwisent in the image has a width [.ha; can. be deteeied on the iniaae. 



[0009] 

i<g ^ v{ N\ ' I , ,) v l ; , - , i,t | \n h't I Ulll (K 

\ chick- in the pkkd-ttp u t t i \ \\\ h >wt n I i u t 

'm m,i iKv .Cxi km wd t< be^ - i i.! ! in 1 1 m > » o d 

with respect to ik horizontal direction. < a in value yo in it i t p an when the 

> h.M i iefiiii I o ~> Jt. - . 1. (fi a i k i i a m j mm h 

yo~«6o* * * ( 1 ) 

jdere, a is a constant that can be uniquely coiv.ipi.Hed from the image pickup element size, 
v il d < c o.fcarae (1 ) (hereinafn ben i d to as the ( mera parameters") 

[0010] 

In this case, when pitching of the vehicle take;.; place, and She pitching angle in this ease 
is Op, y-coordinate yo' of the object in the image is computed using the following Equation (2); 

yo' ~®0o'~a ( Ck> + 8p ) « y o + o%r > ♦ (2 ) 

(ha the change iii th c> iaatt 1 heel in the iota whet >k hit t il , 
pi t ; i k •>< n t>> 1 t i m s it i k i v f ,i nth I at > 

shows the relationship o > h a i angle Op and the y--n\is >. t !u i i of the object: in ibe image, 

ill ill lit UliU 1 < . II 1 Ml 111 i i 

[0011] 

\ > b<HMi ti <. ■■ 

t i h Ait ju< l ' i, ) p 

vio\e tin oe, i. 
a when n.Oia aoaoutt,!,, n . 
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, K 1 UiM { M f >i ^ i 



too 



y.K> lu'i n ilh i ) ! i i i i ! , i i 

^ v r i i { i ) \ v. i t \ e { 

On <IIUtiO\iiu N U (. (.lit K Uf 1 \ f !)!!<!" 

\f Ut. !v 1 1) 1 v. 1 U 11 ) i ^ i ! i f p (1 1 ' 1 1 i K 

o,n i tt llo i i | i u n u n i ^ a Si i o >t } i it 



hi^h i ! v in m 1.0 Lion > k i I d mil r <i.i loiVii. 

objec detected on the image, that is, the image captcufed when t.ht chide itself was bal ic I 

t.Mt ,1 f 1 1 t m i k K It i 1 H W 1 ! i v i K O ^1 I ill ,11 i< v. H I 

explained late tk ith he object in. i \ e (th s eoftht >bj ect. ) id the itetaac© freai 
camera (1) to the object, that is, distance D from the focal position of camera (!) to the object. 
Figure 4 shows an example of the situation in which the image balanced is used to compute the 

in! d th | eel n Ik im i : t d 4 ku! n b h|« i i u ic 1 put aid Ik n i in t 
betv en the foca! position ol amera (I) and the objeel I gun 1(a) shows a ski view o the 
object, and Figure 4(b) shows an top view of the object. 

[0014] 

V> >ho v n m ^ s 1 ut <. l f it ii o u<<) si id ><iiki Ml mi ttit i"k i ! >W 
isbji v t 0 i th a in U Ictcei in ilu ! Ii < < i a 1 |..a m the sn um < at be 

conm at t ii in a In" D" I iii 



y - a ( § + 6 a } 



5 pm~tmm 
apparent , 



n ( 6 + 0 o ) 
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[0015] 

\\ Uh \V-un the ubjeei si Oikal < i i cd m tin 

It I Hu! si O ^ i £ v ii 0 ! > f 1 M I 1 t H ! 1 !> < 1 jlUik 

(5) is obtained. 

x w ~0$x- — { 5 ) 

\ \ ,e 3 is a constant i can be uniquely computed from m camera . ,n\ 

^ o i s qi ond t s I , n ! o i t p£ ' ' h oh * > i ■> i > i k 

following Equation (6). 
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Consequently, based on the nnaj 
the object, width Ws of the object; and ( 
object using Equations (}}, (4) arid (6). 



iraera (l)to l.h 



[00171 

However, when pdebnie; oldhe vehit 
eha en - x i i id i tu u f 

( jit nd hi ihi < s ii t >s 1 t 

ilou m< ,ri!i',i< d } nn , -> u ! ^ t jiu niJvo 
zero, these can be computed as follows. 



a! r 



s place often, the vision axis 9 of camera ( ! } 

a n i ce a 1 c . h t w i un< 1c > 
•ate the ywnordcnai.c of the object, width Ws 
n of camera (I) to the object using the 

i i 1 i m ' i n ' , L i , ' i is • iot 



[0018] 

W <<l ill I I ! I Ot l' jtKM. t v. x ! 

t si i 1 k in i ! i s 1 i, , u! n ; s no! oo 

arc i i no us. i ei ' k I t v <u. s i < \ ow n k . a < i n 

i i ther they have o 

1 Ol (l IK 

i conset nth c i etui 
from t , front o he vehi< u N c i < ne invert J U, such is won Hi 

(i h i i s i i i i i 1 1 ih'i a mi 



i is a ii a < 

inn s be mn 'c >i i i ■> ^ i 

ho ( ni ua f 1 a ihi ot >oJ tr< i nil b p d ea 



g 

i olu i ktul' it i s ih M u ion i 

ex pi urdon is gives c conditio 

[0019] 

it is possible to < , i v 1 K , 5 .v\ N m "» b:l'^ ir li i , \! ^O w oi MIU 
(I) lillK W!U{ t I i iK i i 1 i' 1 ' ' II finis ' 

!t t \ N 1 IK ii, III 1 v. i 

iiiiK " >P04 U 

0 1 - H / t a n ( € + o o 1 J ■ - - ( 7 } 

D 2 ~ H / tan (S + fio 2 ) • * • t 8 ) 

[0020] 

\i,<^ vMlllll^ W i.lf li\ IH\ . Ill , U , till-! hi ' I > 1 I 1 loi.x^i), 

Equations (9) and (10) using Equation (6) front the lateral angle 0x1 and 0x2 of the object at said 
i n i). i i % elv 

Ws ^8x i • D 1 - • • ( 9 ) 
W s " 0 x 2 " D 2 y ! * ( 1 0 ) 

Vs a result 1 \ subsiiti i i ions (7 at d (8) nto 1 t i Uo is i ( N a > 1 i 0) it p i\ 1) 
one can obtain the following Equations ( 1 1} and (12): 

W s -0 ■% 1 4 H / t a 0 { 0 * 0 o 1 1 » * * (111 
Ws-0x2 - H / tan (0 + 0o 2 } - ■ • (12) 

[0021] 

In Equations (11) and (1.2). when an. image horn far the front. ofi.be vehiek; is captured 

VviUt ulli |i|i HUH ll I I i J I I i U I ! s ? 

m tHumil in Equation {1 1 x one has tan OHOo!) ™> 0 ' Ool, In Equation (12), one has ion 
i ° i x 0 0o 1 s i i g it 'si M < n >« i, ^ i hImih , ib n\ 
id i i t e i\ ^ o . oat , ot tip or\ m > i u 1 , h\s ' i 
(15) and (16): 

Ws -ex i •• hi i o * e o t )• - (.13) 

W s ~ (4 x' 2 - H / { e + 6o2 ) — ■ ( 1 4 ) 
Ws - { 1 ) ~0x 1 * H • - • (15) 
Ws ( 0 ) M { x 2 H (16 ) 
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[0022] 

IL ,o ie m u i i. ' i n 1< i i < i nt in 

i i \\ ^ i x ! > i a 

Ws»H< ( hk 1 ■ hx 2} / (8 s 1 2 ) ■ ' * (17) 

" ' a o al ^ ^ i x n 1 i k n ^ i , I > u a\ ! oi i> ia 

i So! !X i ! vS H tu\ ! I It < i I! 1 X 1 1 t I i (M iip it k h 

x < u ob'Ot i t n 1 u t. t : i i i i li I il i i ku a i 1 m n i < \ 

i! I! <. tl fill US Its! il S < < v. i 0 '!l HI 1 i ] t^l ''I 1 H) lx 

measured from the images. 
[0023] 

Based on the width Ws oi the object computed in this case, distance D from the focal 

pO J OU < K !k ,td)H. k . I)| Ul 1 til k , d 11 U k pi 1 ;il > \i U I U 

possible to derive the following Equation { 1 8) using Equation (6), 

D=Ws /0x = W B. » p / ■' x w— (18) 

As a result by means of Equation i) vision a is 0 of camera (1) can. be computed t il 
the following Equation ( 19} using distance D from the focal position of camera ( I ) to the -object 

Naian( H / D ) - 0 o •> * - ( 1 9 ) 

\s ■ itani ok'! shudm e d nj ^ u i s ' ^ mt 1 s wk n pi dnii oi fk 
^ < in ' , 1 <. t 1 i< a nd h i\ in i. k iiu in^ mi m I i! 

, ur< fl)ba on u ' I il a t t{ i i j . mil >U ink s t ju mmou 

t i tun a {ii i i i i ~ ) tj the \ x dn k d ^ ol )e 

in fix iirs ge * !ig p at n (.1) 

[0024] 

\ H i l t t < v ! I i I 1 I X X K '! v ft I v n 

for o\ ' np't it is po< - bh m mark f < a'o i <m a bad's o , * n o m.ip disphe. d on display i \ } 
» u al i I s lN a m i v<> e t 
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I i S . mU > JlOtM ! 1 <. - 1U I 1 ! 1 ! 

obtain d i< \) i t s ^ ,o > ^ i ! ( 

mis] 

\ t >i " 0 . iou n i ! u i t k I , i 1 i v ! 

t I )t\\J lU i i H ( ) ) O < Ml i! * UU ! \i> ( U iol <. \ 1 ! Ut «) s\.khof 

K l 1 Utl! , i 1 \k \t ' \U| l' 1 1! il^ I Klltl 1 iK Ul <NnfO.U 

, I ^ ! liU I 'v h i 1 I t if *• < ' * 1 ^ ' ' 1 

naked 0} Jh.tp. ^ mt ! v." \v U 0 - 0 v 1 K J l.J i' 1 0 ikVi)!\( v )>kM A^HH 

process flow then continues to step 820. 
[0026] 

In >v,' ^ (i ^ uk u ^ viivs i ; - i. ! o i in s 11 t" l! tl I i k i 

ii .u h 1 il o i i i k omptm {hi. oj f i tin \ \ i si. it i m*. < linn {~1>> m 1 an * 
acceleration {3c) arc couiputed. and process How continues to step S30. hi step S3(h 
determination is made as to whether the computed image acceleration (3c) is zero. If it is 
leternunei that he ompuied nee- e< lets! mm is ro tin o >U una t i-medeec u have 
been captured when the vehicle was habere,:, and process flow continues to step S 30 in step 
v o ; 5 lained fi th y-coordm of tb >bject, width Vi of the object md distance D 
from the focal position of camera (1) to the object arc computed by means of said Equations (3). 
(4) and (6). 

[0027] 

On tiie other hat* when lisd mnecl hat the ompi ana icceleration (3 } is not 

! | ill! it ! i 1 II] id n l «. 

'Vva.itnik a a p > h •> p i m . s , , at < j m \ ik i mk u Jdiocat 

im i ! i t i i j <. I <. t m iht | « k> I up una 

a ul lioa on i • > } > , 1 K an it « n < < i N d » t i 

vbjui tils i p c doltnu P i i i 1 I st 'Ivliltinlni b oiuo jpo omiO 

i < s x i i ( i 1 1 i i a -> i ' f i imo s » > > td t°l 1 h i s 

ow cmamao; a t 1 i u S i t >bjo \ i i iu sua.; 1 ai ai t - 

[0028] 

lei jinus t 1 i •> a s im k | d L- v vOMia' 1 b 

i i| (t uduooVo f | ,i ^ m <u oi )i et i i >^ a ! ' 

mc><> map aid i a p ba d \a\ n<m{\) Proees lo\ thct . je ^ ! o , 



II 



v 1 >' )ul i s. n " Si n k i 1 v i W V S ! i s i b H 

km Ulti'liS O , mm I ! i! ><. t|t ,< I t K tt l <■ 5 

comes to an end. 
[0029] 

h it . i i i i }< \ n It U i i i K ! il d 

(All i <. i i i i t i n i i ij > 1 1 i h m i 1 > 

\ inept, i \ ^. < i ) 1 i hit <■ in o 1 1 \ ho be 

an u t. i f uu d tt ! t J j> t is ih n i i L i ut-u^i i i 

OCCUi! l't ' I 1 [ i i. i ) | il i 1 !lt fe 1 Oi 

» > hi i» k n^s i p n la ' i i i i v t n 1 adu t. uiti hi 

constitution, 

i f he i u maw >i,kihu> u no -j . > u- - o tit sJiiik Ukoplut th is toi an 

1W 1 t liii iivM I It. N i d. 01' P! t i It I'll O v t'tu t 1 i i i II 

^ l |< t n oi pHedbwedoi itnei u x 1 fh i > iow.n (h id 

apparent angle of the object Go, and object width Ws can he computed based on image width xw, 
object lateral angle Ox, and the distance from die focal posit ion of camera (1 ) to the object. As a 
. ml th d i to th ibjeci tnd ihi <w. o th object eai be detected without ny need for a 
dedicated sensor, and die device can be realized with a simple constitution. 

[0030] 

(3) When pitching of iite vehicle takes place, width Ws of the object in real space is 
computed based on the images captured in the balanced state at different times TJ. and T2 
th ' i i mm iluilui o po ol wnu ^ n * Pn , , i m I i > t t k i pm I ft" i i.k | i it t 
and distance D it >ni Ok fecal no ition feu mo ullio h obieei and vision ixis 0 of camera (I) 
tt < mpi th a i i ij c ) i il i il t t. t t (.1iKm)oii i it > t i 1) 

! H'l'lllll! it ill 111 1 ii 1 a i 1 i> i Oi IO II UK lit! is 0 of 

t noMit) ,!i h\i i i h i ^ b < n ^ ^ me W to k\t inject 
f003!j 

i ' > W \ l It s ll 1 - 1 n t K it ]i v tilt 

i i i i u> i i hi t «. >. s i i o i i i ei i 

i. % t till) in ' h i d i c - i ! -. v v i m ' i k •> >lk U 

, il i % ( i ■> i 1 i ii i ) in du i t i n 

h x 'i - ' ai i s t ctK, kv km Ik n ^t " i v> 
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[0032] 

.Also, i. following modifications are allowed. 

i 1 tit itu. V\ 1 1 1 t k 1 It k ) I (ft i 1 > i !l i ixli lO ^ 

IU <.! it 1 i i I ill 11 t I h R 

>pik.al Now is comf! c u tit t\ s fo 

and iraagt icceiemnot k) 



[0033] 

i In th k u I Ik : J t iMH I (i i I it < \\ih t\ i i 

w it to jt'ovo o w .o let ^ ( , i 0 ! it 0 e w Ut ^ t a ! ehw < I low i n m<> 

m s d>k i ixi i. i i a • v i > ' k i i it i \ lv t t i t hi x 1 tiu a k! miw 

ki lv tllOlU iivilv till I i. if 1 ! i 1 till t 

evert when the characteristics on the extension side and those on the contraction side are different 
due to the vehicle suspension, it is st.il! possible to correctly detect the balance state of the vehicle 



|0034] 

(3) In said embodiment, as an example, it is assumed that there is only one moving object 
in The image captured with camera (i }. However, the present invention is not limited to this 

h « n c v npl schera can bt ! p in hi i inrai vmo t km ire p sent in the 
im li it rid roeessin is pes ) ned for all f th by d in the image, and 

the y-eoo.rdmate of an object, width Ws of the object in real space, and distance D hem the focal 
position of camera (1) to the object are then computed. 

[0035] 

t4) i n said ernbodbnemr as an example, when pitching old he vehicle takes place vision 

i } K i w i t n irhdeut, so r hi dm V I tk i y an eal \ mpnt 

ton distance P hom tk U eel >o u no it w > u the o paw > i .-ton mm? ot t amera \ P 

1 1 d ^ t u I i i I i i i i g ' i'k e vm it m ■ tn i i 

nothmttk m o nn , i <. n , , * e id n ,i whh k even n 

n < a i n« it t > <. st s s >t v. it < i t voe v v t ,i< ie ttn 

ik>Ui li tt d i k ! i i Ik k IK i In v li iV \ m i tt t 

the foe i $\ t ^ t i aw <t n > i a s m > a in v n i t \< i i \ v< o < n rk ! 
the object in the image. 



[0036] 

^ hi s i ^ i. t i , > i v i t j i i\o'' < 

x iOA ! atp fta heoha -n -Hsplay unit {-is. However, the pres; ut in^ enbon is nei limited to \h\s 
MkK K uii i 'Mkn uil I n t t i ! i i \ > n o > i 

i' i .liunb^ i- ot nap tot Otspbn 

[0037] 

i ! .o i i Mi, i ; v. > i I iii t h 

Mint inikilioli t! i i «d i ! "• 1 p >ud I > ih « o K 

n \ Up iJK US ilJ,! <. ! 1 I I 1 1 j 1 I II (!>,<> KMlh' 

computing means, acceleration computing means, vek.;eity computing means, ami object 
i<Uui u i ^ , i ii t \\ ! i i i Mn i i n< it 

HneUilOt! .IK olvcfU 0, flu. piOM. I M.Dil- !, >>( llitt ted U> lit t ,HI ."at-VhJu] iVt lit)!!, 

! < d 1 > 1 ! 

|003K| 

Figure I is a black, diagram, illustrating an example of the constitution of an embodiment 
of the object-detecting device. 

Figure 2 is a diagram illustrating an example- of change in the position of die object 
present the font of the vehicle and present in the picked pirn ten pi to hi I Ok bit 
takes place. 

1 un ) i i m h t i uaf t ; be t ion h b Us u p'inmn e >j Op the \eUxot\ at 
the y-direction of th ct in 1.1 id i > m t a in bo i > th ob eet in 

the image:. 

\ amn 1 i i iagi nn ib < i i n i 1 tin i u a o u . li n i ( m tl h iv< 
n > t <_ tpn ( ,i it |i Ill i t 1 > i k ) ( t It I f. X Cue 

da: ui tain c bom da o oo tn , i i (bun <.al'U 

1 , 'tm, > 11 > < 1 a f 1 i i t k x i > ) v ek- u>,\\iu 

(100), 

1 v p ,0 at mi \ 

[O0.*«>| 

100 U ],< i ,. i ) 
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4 Display unit 

[Document name] \b;sis >< { 

Abstract 

Purpose 

kit IS l s i 1 ! \ \ U k u 1 ll I 

mi ^ J ^ x i V i t ' ! 1 ! m c H 

Constitution: 

k i.uu^nitu - h mvi n ) ! . i ! u ( i Usi ,o ( . a. a . s lh< 

i i 1 1 i 1 v. o n k i i ! | > x . ! n mi P If >< i { i u< ' the 

object present in the pieked-up image, and based on the computed acceleration of the object, 

jU t 1 1< i>\ v< t p ii 1<V \ s\||| i v. ^ 1) jl) i < sv hi' h { li hill i || in 

udged to be mhn c spt ed he i ehich t h 1 not I ilanced ii posit ^n of the 
object present in the picked-up image is computed based on the pkked-up image captured when 
the vehicle itself was balanced. 

Selected Figure; Figure 1 
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[Figure 21 
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Figure 2 
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Center of image (vision axis) is set as zero 
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4 Apparent angle of object: Oo 
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5 v-coordinate of object; yo' 

Center of image (vision axis} is set as zero 
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7 When pitching 
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Figure 3 



[ Figure 4] 
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Figure 4 



Key: i Apparent angle of object; Oo 

(Vision axis) 

2 Image coordinate: v 

3 (Genera ■eoinuine height' il 

4 Vision axis: 0 
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[Figure 5] 
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S?0 Computation of y-coordinaie of object on the image 
SKO <> . ui i 

S90 I ignition switch OFF'? 



